Objectives : The aim of this study was to investigate whether warm-needling is more effective than acupuncture in relieving the pain and improving the symptoms of knee osteoarthritis(OA). Methods : 76 volunteers with knee OA participated in the study. The subjects were randomly assigned to one of two groups. One group received warm-needling(n=38), while the other group received acupuncture(n=38). Sixteen sessions of warm-needling or acupuncture were conducted on the pain region of each problematic knee over a period of 8 weeks. The Western Ontario and McMaster Universities Osteoarthritis Index(WOMAC) scores, physical health score based on the 36-Item Short-Form Health Survey(SF-36) and the Global Assessment(PGA) was measured. Results : Compared to the acupuncture group, the warm-needling group showed a significant decrease in pain, function, and total WOMAC scores according to the Mann-Whitney U-test. The PGA scores of the warm-needling group also showed a significant improvement compared to the acupuncture group. Conclusions : Warm-needling showed a greater pain relief effect on knee OA compared to the acupuncture group. These findings suggest that warm-needling may be a promising alternative therapy for treating knee OA.
Introduction
Knee osteoarthritis(OA) is a chronic progressive disease that is difficult to manage and control, discouraging both patients and medical doctors. Once knee OA develops, it results in a progressive deterioration of the pathological region of the knee, often accompanied by inflammation.
Curative therapies for knee OA are only partially successful.
Therefore, both pharmacological and non pharmacological interventions are used in order to reduce the pain and functional limitations 1) .
One of the most important causes of knee OA, from an Eastern medical point of view, is external wind-colddampness(風寒濕) 2) . An external wind-cold-dampness syndrome results in pain, edema, numbness, deformation, and difficulty in bending and stretching the knee joint. The knee OA treatment used in Korean medicine includes acupuncture, moxibustion, cupping, warm needling, and herbal medication. Warm needling therapy( Fig. 1) is described in the Zhenjiuzishengjing(鍼灸資生經) 3) as combining the effects of acupuncture and moxibustion in a single treatment. In this technique, dried and pounded Folium Artemisiae Argyii(Ai Ye, or mugwort) is attached to the handle of the acupuncture needle after it has been inserted into an acupuncture point 2) .
The mugwort is then lit and allowed to burn. Typically, there is about an inch between the surface of the skin and the ball of burning mugwort so that the warmth is conducted from the handle of the needle to the needle itself and then to the surrounding tissue 2) . This method is primarily appropriate for vacuity cold diseases and wind-damp impediment conditions. Therefore, it is used mainly for diseases characterized by an external wind-cold-dampness and chronic deficiency pattern. Examples of these include arthritis with soft tissue inflammation and musculoskeletal diseases such as ligament sprain, traumatic inflammation, and lumbago 4, 5) .
In previous reports, warm needling has been used to treat knee OA 6) , lumbar intervertebral disc herniation 7, 8) , sciatica 9) , and myasthenia gravis 10) . It has been suggested that warm needling could be a useful therapeutic approach for pain relief. In order to assess the efficacy of warm needling, acupuncture was selected as a positive control group. Acupuncture efficacy and safety issues associated with knee OA patients have been addressed in several clinical trials [11] [12] [13] [14] . In addition, one recent systematic review of seven randomized controlled trials with a total of 393 patients found acupuncture effective in reducing pain; yet the results were inconclusive regarding its efficiency in improving joint function 15) . This report by Berman et al. 12) was based on small sample sizes, local acupuncture points, and a randomized controlled trial. The significant differences in the total the
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Index(WOMAC) scores at 4 and 8 weeks indicated acupuncture's ability to ameliorate the patients' symptoms. In choosing the acupoints, we followed the method used by Berman et al. 11) and Li et al. 6) Additional acupoints were selected based on the occurrence of tenderness and pain along involved meridians.
The goals of this investigation were to determine whether warm needling is a clinically effective method for relieving pain in patients with knee OA and to compare the therapeutic effects of warm needling with those of acupuncture.
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Materials and Methods

Target population
Male and female volunteers were recruited through advertisements. After all patients provided their informed consent, this study was carried out under the supervision of an ethics committee of Eastern medical doctors and a religious scholar(Kyungwon Gil Oriental Medical Hospital). All subjects were screened through the following set of inclusion and exclusion criteria:
Inclusion criteria:
□ Female or male over the age of 50.
□ Diagnosis of knee OA(American College of Rheumatology criteria applied).
□ Knee OA duration of over 6 months.
□ Documented radiographic changes of osteoarthritis (Kellgren-Lawrence grade of 1 or more).
□ Signed informed consent.
Exclusion criteria:
□ Female or male over the age of 70. □ Taking hormone medications.
□ Fears related to moxibustion or warm sensations.
The subjects that met both the inclusion and exclusion criteria were selected(the subject flowchart is shown in Fig.   2 ). In total, 76 volunteers with knee OA participated in the study. The subjects were randomly divided into a warm needling and an acupuncture group; the demographic and baseline characteristics for both groups are shown in Table 1 .
The subjects were not acupuncture naïve since acupuncture 
Study design
1) Randomization: The subjects in inclusion criteria were divided into a warm needling and an acupuncture group through a random table generated by SPSS 12.0. Two practitioners licensed in Korean medicine, each with over seven years of experience in clinical treatment, performed the acupuncture and warm needling 16) . The subjects of both groups were randomly assigned to the two practitioners.
2) Blinding and materials: Because it was impossible to blind the practitioners, all the subjects and the analyzers of the data were blinded.
Acupoint
We based the selection of acupuncture points on the Eastern Traditional Medicine meridian theory for treating knee joint pain, known as "Bi(痺)" syndrome caused by external wind-cold-dampness, which uses local points on channels that transverse the area of pain. The selected acupoints are listed in Table 2 . The acupoints consisted of common and additional acupoints. The common acupoints were the 4 local points used most commonly on knee OA.
Additional acupoints were those found by using meridian diagnosis. On average, 1∼2 local points were added for each subject. These additional acupoints were selected after the practitioners pressed acupoints along one or two involved meridians. The points that were eventually selected were those at which this process induced pain. The total number www.kjacupuncture.org 
Procedure
The warm needling group's treatment was performed at the selected acupoints(see Table 2 ). Patients received warm needling treatments twice a week over an eight-week period.
The depth of acupuncture was about 2∼10 mm, and treatment duration was about 20 minutes. As can be seen in Fig. 1 , a moxa stick with a hole in the middle was attached to the handle of the needle. The burning time for a stick was around 7∼8 minutes and each stick was used only one time.
Twirling reinforcement-reduction methods were not used.
Acupoint, frequency, and duration of the operation on the acupuncture group were the same as those applied to the warm needling group with the exception of moxibustion.
Measurement of the pain relief effects of warm needling
To estimate the pain relief effects of warm needling on knee OA, the Western Ontario and McMaster Universities Osteoarthritis Index(WOMAC) was used to measure the primary outcomes following eight weeks of treatment 17) . To measure secondary outcomes, the Korean version of the 36-Items Short-Form Health Survey(SF-36) 18 ) was used to estimate the patients' quality of life at the pre-trial, 4week, and 8week periods. In addition, the Patient Global Assessment was used to assess the improvement of symptoms after eight weeks of treatment. The measurements were carried out with the evaluator groups thoroughly blinded. Finally, in both groups, there were no side effects in any of the subjects.
Statistical analysis
The differences in the demographic and baseline characteristics of the subjects were assessed using a Chi square test and the changes of the mean scores between pre-trial baselines and post-trial outcomes between the warm needling and the acupuncture groups were assessed using ANCOVA.
Patient Global Assessment was assessed using Mann-Whitney U-test(SPSS 12.0).
Results
Based on the WOMAC index scores, both the 8-week warm needling treatment and the acupuncture treatment were effective in treating knee
OA (Table 3) The WOMAC total score for the warm needling group was Indicates that the paired t-test showed a significant difference between the pre-trial and post-trial(p＜0.05). Indicates that the Mann-Whitney U-test showed a significant difference between the warmneedling group and the simple acupuncture group(p＜0.05). 2. Based on the WOMAC index scores, the 8-week warm needling treatment was more effective than acupuncture in the treatment of knee OA (Table 4) The change in the WOMAC total score in the warm needling group was -24.82±13.96. The change of the WOMAC total score in the acupuncture group was -17.21± (Table 4) The pre-trial SF-36 total score was 45.54±16.65 in the warm needling group and was 59.95±13.63 after the 8-week trial. In the acupuncture group, the pre-trial SF-36 total score was 52.09±17.93 and its total score after the 8 week trial was 65.53±16.21. The change of the SF-36 total score was 14.41±11.37 in the warm needling group and 13.43±12.93 in the acupuncture group, showing no significance(p=0.321).
In addition, the SF-36 physical and mental health scores did not show statistical significance between the two groups www.kjacupuncture.org Woong-Ki Min, Sujung Yeo, Ee-Hwa Kim, Ho Sueb Song, Sungtae Koo, Jae-Dong Lee, Sabina Lim KOREAN JOURNAL OF ACUPUNCTURE ( 4. According to the Patient Global Assessment, the 8 weeks of warm needling were more effective than acupuncture for knee OA (Table 5) A Patient Global Assessment was carried out by the subjects themselves at the end of the 8 week trial in order to evaluate the condition of their knee OA. Among the 28 subjects in the warm needling group, the distribution of the Patient Global Assessment was 42.9% in "Excellent", 32.1% in "Good", 25.0% in "Fair" and 0% in "Poor". The distribution among the 28 subjects in the acupuncture group was 25.0%
in "Excellent", 32.1% in "Good", 39.3% in "Fair" and 3.6% in "Poor". These results strongly suggest a significant improvement in the knee OA conditions of the subjects in the warm needling group relative to those receiving acupuncture (p=0.044).
Discussion
Warm needling is a therapy combining the practices of acupuncture and moxibustion. The effects of acupuncture stimulation are known to be augmented by the burning moxibustion, which conducts heat through the needle. It is further believed that this heat can facilitate blood circulation and thus relieve pain, the feeling of chilliness, and paralysis 4) . To maximize the treatment efficiency of warm needling at the early and middle stages of knee OA, it is recommended to use therapeutic strategies that promote blood circulation, eliminate hemostasis, and reduce edema and pain. At a later stage, other strategies that promote blood synthesis and warm meridians to reduce the pain are recommended 5) .
We evaluated the therapeutic efficacy and safety of warm needling and compared them to those of traditional acupuncture treatment. The results of our study indicate that patients with knee OA showed significant improvement after 8 weeks of either acupuncture or warm needling therapy.
However, the warm needling group showed a more significant pain relief effect on knee OA than the acupuncture group according to the pain, function, and total scores of WOMAC at the 4-week and 8-week points and the Patient Global Assessment. In addition, no patients reported adverse effects from either the warm needling or acupuncture therapy, which required 16 sessions per patient.
Previous studies have led to the general opinion that acupuncture is effective in relieving pain and dysfunction of the knee in elderly patients with knee OA compared to non-acupuncture treated control groups 12, 15) . Some additional reports 11, 12, [19] [20] [21] [22] showed significant pain relief in patients treated with acupuncture compared to those treated with sham acupuncture or exercise and education. Other studies 23, 24) showed no significant difference in pain reduction between patients treated with acupuncture and those in a control group or those treated with sham acupuncture. Due to methodological problems in comparing the studies that were done so far, the general consensus is that the results are promising but that more research is needed(see also:
http://vsearch.nlm.nih.gov/vivisimo/cgi-bin/query-meta?v%3
Aproject=medlineplus&query=acupuncture). To investigate the effectiveness of warm needling for knee OA, we designated the acupuncture group as the positive control group.
Among the outcome measurements used to estimate the effectiveness of warm needling on knee OA, the SF-36 did not show a significant improvement. Although the SF-36 results for warm needling might have been expected to differ from those of simple acupuncture, our findings for warm needling are consistent with those of the previous literature on acupuncture 11, 12, 23) .
There were several limitations in this study. First, due to coincidence, all smokers were included in the control group.
However, although previous studies reported that smoking could worsen knee OA symptoms 25, 26) , the results of the control group still showed an improvement. It is thought that control group also received acupuncture treatment, so their symptoms were improved because acupuncture treatment has effect on knee OA 27) . A second limitation of this study was that the ratio of drop-outs was somewhat high. This can be a reason of statistical error. We selected acupuncture as could not blind the practitioners in current study, which may affect the results. For the correct data collecting, we need to find out methods to blind practitioners in acupuncture research.
In our study, warm needling evoked relief of the pain and inflexibility 28) caused by knee OA and was found to have improved therapeutic efficacy compared to simple acupuncture. These findings indicate the possibility that warm needling may be a promising alternative acupuncture therapy for knee OA.
Conclusion
In our study, we found that both warm needling and acupuncture provided a pain relief effect in knee OA according to the WOMAC index scores. In addition, the warm needling group showed greater improvement than the acupuncture group according to the WOMAC index scores and the Patient Global Assessment.
